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Dedication
W.T. Tutte
Professor Tutte was chosen to be Editor-in-Chief of the Journal of Combinatorial Theory
in 1967. The Journal had begun a year earlier: the very ﬁrst issue contains one of Tutte’s
famous papers, “On the Algebraic Theory of Graph Colorings”. Under his leadership, the
Journal became the premier journal in its ﬁeld. Now it is one among peers, and Tutte
welcomed that development; indeed, the Journal itself became two in 1971, Series A and
Series B, with Tutte retaining the editorship of the latter. He continued in that role until his
retirement as Distinguished Professor from the University of Waterloo in 1985.
WilliamThomas Tutte was bornMay 14, 1917, at Fitzroy House in Newmarket, England.
His father was the House gardener, his mother the caretaker. Fitzroy House is now, and
was perhaps then, a horseracing stable. His father, William John Tutte, and mother, Annie
Newell, both grew up in Birnham Beeches, not far from Windsor. They had just one other
child, Joseph, born 16 years before Bill. In Bill’s ﬁrst years, the family moved about with
the vagaries of domestic employment. They were for a while at Engleﬁeld Green, just next
toWindsor. In perhaps his earliest memory, Tutte recalled being taken in a pram to the Park,
and there seeing the huge statue of George III, commanding his mighty horse.Another short
sojourn was in Croft Spa, Durham, the boyhood home of Lewis Carroll. As an adult, Tutte
really enjoyed the playful spirit and insight of Carroll. Who can forget the image evoked
by Tutte when he likened matroid theory to the smile of the Cheshire cat, which remained
even after its bodily image faded slowly away.
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Bill tells that when he was about 4, “my parents became caretakers at a house called
‘Moorend’ in the village ofAislaby, about three miles inland fromWhitby inYorkshire. The
house was indeed on the edge of high moorland. To the East was a long view, to the sea
beyondWhitby. To the South was another marvellous view across a river valley to the rising
ground, miles away, on the other side. That rising ground was a vast hill called ‘Bluebank’,
irregularly partitioned into many ﬁelds. Come to think of it, that partition was very like one
of the ‘maps’ that I later drew in the course of mathematical research.”
A few months after his beginning school, the family moved once again, back to the
Newmarket area, to the little village Cheveley, three miles east of Newmarket centre. “I
place our move to Cheveley in 1924 or 1925, on the grounds that I was at school inAislaby
at the age of 5 and that in 1926 I was reading magazine articles about a total eclipse of
the Sun due in the next year.” The event he is recalling is the solar eclipse in June 1927,
whose path of totality crossed northern England. This experience initiated a lifelong hobby
of eclipse watching, more often than not in a far-off place the reaching of which would be
an adventure.
The family lived in a ﬂint cottage, one half of a duplex, reached by a footpath adjacent
to the 600-year-old Anglican church that dominates Cheveley. His father soon obtained the
position of gardener at the RutlandArms Hotel in Newmarket. This ﬁnally gave stability to
family life: they lived in that cottage until his father’s death in 1944.
Bill was a successful student: at age 10 he took the scholarship examinations for
secondary school. The schools in England were organized on a county basis and, through an
ancient oddity of district boundaries, Cheveley lies in Cambridgeshire, even though New-
market, in Suffolk, lies between Cheveley and the city of Cambridge. So when Tutte won a
scholarship, it was to the distant school in Cambridge. Too distant, his parents judged, and
he was kept at home. A year later he again took the examinations, with the same success.
This time, at 11, his parents took the headmaster’s advice to enroll him at the Cambridge
and County High School for Boys. It was to be for Bill a long daily commute, taking his
bike into Newmarket and, if the weather was fair, on the further 15 miles into Cambridge,
or, if it was foul, then taking the train from Newmarket, with another mile’s walk from the
station at the far end.
In the High School, Tutte excelled in his studies, particularly in chemistry, physics,
and mathematics. “The subject that really fascinated me was Chemistry, telling how some
substances could be changed into others, and of how atoms linked together to form well-
structured molecules. In hindsight this fascination seems to make sense. I have actually
devoted my research career to the study of mathematical objects called ‘graphs’. A graph
consists of ‘vertices’ which might as well be called ‘atoms’. And they are joined in pairs
by ‘edges’ which might as well be called ‘valency bonds’. I could claim that theoretical
Chemistry provides, along with much else, a good introduction to Graph Theory.”
“There was a little bit of graph theory tucked away in our physics textbook,” that which
described Kirchoff’s laws of an electrical network. “There was a course on algebra in
which I learned to solve quadratic equations, to sum arithmetical and geometric series and
to manipulate simple determinants. I was sufﬁciently aroused by my series-summing to
look around for other series to experiment with. I dreamed up a series which had ﬁrst term
0 and second term 1, in which each term thereafter was the sum of the two preceding. Some
years later I learned that this was called the Fibonacci series. I spent much of my spare time
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trying to ﬁnd a formula for its sum to n terms.At last I noticed that there were two geometric
series with the same additive property and that my series was but a linear combination of
the two. I then got my formula. The episode stands out in my memory as an early occasion
on which I practiced real mathematical research. The result was of course already known.
It involved the number (1+√5)/2, famed for two thousand years as the ‘golden ratio.’ In
later years I encountered this number again.”
“My mathematical education was not conﬁned to lesson time. There was a small school
library from which I could borrow books. I remember that I borrowed Rouse Ball’s Math-
ematical Recreations and Essays from it, more than once, and read avidly. Looking back,
I see that Rouse Ball’s book contained an excellent introduction to graph theory, even
though it did not mention graph theory as a uniﬁed subject, and omitted all but the easiest
proofs.”
“In 1933, at the age of 16, I had to decide whether to leave school or to stay on for another
two years preparing for University. I stayed on, my Scholarship continuing.” Tutte kept with
him ﬁve books received for prizes in high school: two for History, FormV, and one each for
Chemistry and for Mathematics, Form VI, and one for 1st Place in the School Certiﬁcate
Examination. Perhaps this is sufﬁcient explanation for his next step up the academic ladder.
But note also the following statement from the school archives concerning the Chess Club:
“W.T. Tutte played at Board 1 for the school in the match against Trinity. In the following
year, he played at Board 1 for Trinity against the school.”
In 1935, he enteredTrinity College, Cambridge. For his studies there hewas, in his words,
“adequately supported ﬁnancially by a State Scholarship, a College Scholarship, and a grant
from the County.” While chemistry was his major, right from the ﬁrst days at University
he attended the meetings of the Trinity Mathematical Society. “As time went on, I became
more and more seduced by the charms of Mathematics.” It was in connection with early
attempts at research as an undergraduate that he became close friends with three students in
mathematics, R. Leonard Brooks, Cedric A.B. Smith, and Arthur H. Stone. Cedric recalls
coming to know Bill this way: “Leonard introduced us to a student of chemistry who was
fond of chess. His room was close to Stone’s. We thought we were the real mathematicians
andBill Tutte was only a chemist.” That assessment of Bill was soon to change. The problem
that caught their imagination, while not the ﬁrst that they worked on, was that of squaring
the square. Speciﬁcally, is it possible to partition a square into smaller squares, all unequal
in size? It would appear from Tutte’s account of this history in Scientiﬁc American that
at ﬁrst the initiatives lay with the other three: the problem was proposed by Stone; it was
Smith that proposed the use of electrical networks to model the problem; Brooks and his
mother found a rectangle that could be partitioned into squares in two different ways. But
then there is a point where Bill conceives of a way to use three-fold symmetry to construct
a theory for ﬁnding a partition of a square. That ﬂare of insight appears to a reader of the
account as a life-changing event.
Bill received a B.A. in 1938 and then went on to graduate work in physical chemistry,
ﬁrst with G.B.MSutherland in infrared spectroscopy and thenwithW.C. Price on ultraviolet
spectroscopy. “It became clear, however, that I would not shine as an experimental scientist.
On the other hand, I had established myself unofﬁcially as a mathematician. My tutor was
able to arrange my ofﬁcial transfer from one subject to the other.” This was how it came
about that he got the M.Sc. degree in chemistry.
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In January 1941, upon invitation of his tutor, Tutte went to Bletchley Park, the now
legendary organization of code-breakers of Britain. It was later that year, in October, that
Tutte encountered TUNNY, the ﬁrst of a set of machine-ciphers named Fish. Tutte’s ﬁrst
great contribution was to uncover, from samples of the messages alone, the structure of the
machine which generated these codes. Tony Sale, who ﬁrst described this work in a 1997
article in New Scientist, characterized it as the “greatest intellectual feat of the whole war.”
As to the effect of this breakthrough on his future career, Tutte had this comment: “There
was one Fellow of Trinity at Bletchley, Mr. Everett. He was sufﬁciently impressed to think
I ought to be made a Fellow too. And in 1942, I was duly elected to that status, the other
electors not knowing why, but taking Everett’s word. It seemed to me that the election might
be criticized as a breach of security, but no harm came of it.”
Knowing the structure of the enciphering machine is a necessity for code-breaking, but
it is only the ﬁrst step. Tutte then put himself to the task of creating an algorithm to ﬁnd
from the enciphered messages the initial settings of the machine wheels. The algorithm that
he created, the ‘Statistical Method’, looked for certain types of resonances, but it had to
consider far too many possibilities to be carried out by hand. So it was to carry out the Tutte
algorithm that, in 1943, the electronic computer COLOSSUS was designed and built by the
British Post Ofﬁce.
Towards the end of 1945, Tutte returned to Cambridge, to 3 years of research in mathe-
matics that led to a Ph.D. “In fact, I went back to Trinity as a Fellow. I now had meals at the
High Table and attended Fellows’meetings. As my Ph.D. supervisor, I had ShaunWylie of
Trinity Hall. I had known him before, both at Cambridge and at Bletchley.”
In the ﬁrst surge upon his return,Tutte put forward four papers, each ofmajor signiﬁcance.
These were not his thesis work, but a prologue to it. The ﬁrst was a counterexample to Tait’s
conjecture—the implicit assertionofTait that every 3-connectedplanar graphhas aHamilton
circuit—a circuit passing through each vertex exactly once. This famous counterexample
graph—found in a totally logical way—is a Tutte signature. The second was a study of
symmetry in graphs. It includes the fundamental result that every 3-regular graph is at most
5 arc-transitive. The third paper is perhaps the most famous of Tutte’s discoveries, his 1-
factor theorem. Here are his thoughts at the moment of breakthrough: “I did not disturb
the other readers in the Library of the Cambridge Philosophical Society by leaping up and
crying ‘Eureka’. I seem to have a superstitious belief in a minor god who ensures that every
great idea has a catch somewhere. I am told that his name is Murphy and he has a Law.”
The last paper in this group, “A Ring in Graph Theory,” seemed, at the time, a bit formal
to Tutte and attracted less immediate attention. But it is of fundamental signiﬁcance. He
here considers aW-function—a general function of a graph that satisﬁes a simple three term
recursion.Among theseW-functions he identiﬁes those that satisfy a natural product rule as
V-functions. The most general V-function is the dichromatic polynomial. This polynomial
has had a change of name in the years since—to Tutte polynomial. Its signiﬁcance has
continued to grow.
From this prologue, Tutte proceeded directly to the main act. “My thesis attempted to
reduce GraphTheory to LinearAlgebra. It showed that many graph-theoretical results could
be generalized as algebraic theorems about structures I called ‘chain-groups’. Essentially,
I was discussing a theory of matrices in which elementary operations could be applied to
rows but not to columns.” This is matroid theory.
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Upon completing his degree, Tutte was invited by H.S.M. Coxeter to come to Canada,
to join the faculty of the University of Toronto. In his 14 years at Toronto, beginning in
1948, he rose to preeminence in the ﬁeld of combinatorics. One form of recognition in that
period was his election as Fellow of the Royal Society of Canada. Several years later he
was elected a Fellow of the Royal Society of London.
In 1962, Tutte joined the faculty of the University ofWaterloo. This was just 5 years after
its creation. Tuttemade amajor contribution to establishing the identity and reputation of the
University. His presence was a magnet for combinatorialists from all over the world. Tutte
was an important ingredient in the recipe that produced the Faculty ofMathematics in 1967,
becoming one of the ﬁrst members of the Department of Combinatorics and Optimization.
He retired in 1985, but continued to play an important role as Professor Emeritus until his
death in 2002.
Bill Tutte enjoyed hiking and soon after his arrival in Canada became a member of
the Canadian Youth Hostels Association. It was through the hostel movement that he met
Dorothea Mitchell, from Oakville: they were married in October 1949. Dorothea was lively
and chatty, Bill more reserved in manner: they formed a lovely couple.When they moved to
Waterloo, they lived out in the little village of West Montrose, just adjacent to the wooden
covered bridge that is the signature of the region. Here the Tuttes managed an extensive
garden, of mostly wild ﬂora, on the banks of the Grand River. The neighbourhood is a
pleasant place for hikes. Dorothea was an avid and skilled potter, well-known for her pivotal
role in the founding of the Waterloo Potters workshop. For the Waterloo Combinatorics
Conference of 1968, she made a personalized mug for each of the invited speakers, some
35 in all. Dorothea died of cancer in 1994.
If I may take the reader into my conﬁdence, there was another lady in Tutte’s life—the
mysterious Blanche Descartes. With her, Tutte felt free to say whatever he fancied. Before
an important conference or other special event, he would consult her as to what to say,
and just as often he would regale the gathering by reporting her words. A woman of some
mathematical talent, and even a bent toward graph theory, she preferred the lighter aspects
of the subject. There was one occasion when she helped Bill by writing a book review—for
the graph theory text by Bondy and Murty. But mostly she was known for her whimsy
and occasional tartness. Here is an early example of her art, drawn from the preface of a
Claude Berge combinatorics text, in which she, as was her wont, plays the role of Bill’s
Muse:
Enumerational
Pólya had a theorem
(Which Redﬁeld proved of old).
What secrets sought by graphmen
Were by that theorem told!
So Pólya counted ﬁnite trees
(As Redﬁeld did before).
“Their number is exactly such,
And not a seedling more.”
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Harary counted ﬁnite graphs
(Like Redﬁeld, long ago),
And pointed out how very much
To Pólya’s work we owe.
And Read piled graph on graph on graph
(Which is what Redﬁeld did),
So numbering the graphic world
That nothing could be hid.
Then hail Harary, Pólya, Read,
Who taught us graphic lore.
And spare a thought for Redﬁeld too,
Who went too long before.
—Blanche Descartes
It is difﬁcult to describe in a summary way the many branches of research that Tutte
pursued in his academic career. Fortunately, Tutte has himself given such a summary, in his
comments in the Selected Papers of W.T. Tutte, published in 1979, and Graph Theory As I
Have Known It, in 1998. It is notable the degree to which these researches have their points
of origin in squaring the square and matroids.
When Tutte retired from the University of Waterloo, he gave a lecture—a valedictory
address—to the university community at large on the topic “What Is Mathematics?” In that
lecture he gave several examples—of course including squaring the square—to show the
rather diverse aspects that the subject possesses. Here is part of his peroration: “What is
Mathematics? You seem to have three choices. Mathematics is the Humanity that hymns
eternal logic. It is the Science that studies the phenomenon called logic. It is the Art that
fashions structures of ethereal beauty out of the raw material called logic. It is all of these
and more. Much more, I can assure you, for Mathematics is Fun.”
“As for the effect of my work on my mathematical successors, I can only hope to arouse
their interest so that they will continue it. I am glad to say that in some aspects of my work
this has already happened. That eases the process of retirement and allows me to revert to
amateur status with a clear conscience.”
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